L Lewicki & Associates

ENGINEERING | GEOQOLOGY | ENVIRONMENTAL

December 12, 2022

Robert Zuber

Colorado Division of Reclamation, Mining, and Safety
1313 Sherman St, Rm 215

Denver, CO 80203

(303) 866-3567

Delivered Via Email
RE: Delta Paving Gravel Pit, M-1998-105
AM-01 Application Adequacy 3 Response

Mr. Zuber:

Please accept this letter on behalf of Grand Junction Pipe & Supply Co. dba Elam Construction, Inc.
as the response to the third adequacy letter from your office dated November 21, 2022 regarding
the Delta Paving Gravel Pit, File No. M-1998-105. Responses are also provided for the
Groundwater Monitoring Plan and Geotechnical adequacy comments that were received by the
Division. The outstanding items are addressed below:

1. Third Adequacy Review

Comments

6.4.7 Exhibit G — Water Information

13) In the Floodplain section, text should be added to explain how the northern banks of the Phase
3 area will be protected during flooding.

i)

ii)

F-1 Reclamation Plan references the Mile High Flood District (MHFD) document
“Technical Review Guidelines for Gravel Mining & Water Storage Activities Within or
Adjacent to 100-Year Floodplains.” Table 2.1 of that document (page 27) provides
minimum top width values for riverbank berms. It appears that Phase 3 of the proposed
mining plan for the Delta Paving Gravel Pit permit, with a side channel spillway included
in the design but no riverbank protection, is in the category that requires a 300-foot
minimum top width. However, the final configuration of the Phase 3 pit (per maps
submitted with AM-01) is approximately 100 feet from the southern bank of the Gunnison
River. The applicant must revise the Mining and Reclamation Plans to meet the
300-foot setback, or explain why this criteria in the MHFD guidelines is not
applicable.

The details on F-1 Reclamation Plan still include the term “high water thalweg.”
This should be revised.

While the applicant interprets the MHFD to require a 100-foot setback, the mining plan has been
adjusted to accommodate the 300-foot setback as requested. Please refer to the revised Map C-2
and F-1 with the appropriate changes. Mining will not encroach within the 300-foot setback to the
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river unless further analysis through a technical revision is supplied to the Division. As such, the
300-foot setback has been marked in the revised maps, but the full mining plan to 100 feet within
the river with a flood protection structure is still shown.

Map F-1 has been revised to remove all use of the term ‘high water thalweg'.
6.5 Geotechnical Stability Exhibit

1) The Applicant’s response to Item #9 from the September 2, 2022 memo was incomplete. The
response ended with “If any...”. Please provide the complete text for the response for Item #9.

Slope stability is monitored during operations by regular visual inspections of the highwall by
operation personnel. Disturbance boundaries are clearly marked in advance of mining to prevent
over excavation. Berms, constructed well in ahead of mining nearing them, act as an additional
perimeter delineation. Periodic site surveys via drone are used to confirm slopes. (Note, the “if any..”
was intended to be deleted)

2) On Page GS-1, the Applicant states a standard slope in Phase 4 was analyzed for stability as it
is the closest to offsite structures like fences and the state highway. Please revise the stability
analysis for the worst case scenario, which appears to be the 12.5 feet offset from the overhead
powerlines north of Phase 3.

As can be seen on Figure GS-2, there is no failure circle that extends beyond the final reclamation
crest of any mining Phase. Therefore, any structure that exists beyond said excavation crest will be
safe from slope failure. A copy of Figure GS-2 is shown below with the powerline location included
for clarity.
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3) The required offset from the powerlines north of Phase 3 differs between the table on Map C-2
(15 feet) and the notation on the map (12.5 feet). Please explain this discrepancy and update
Map C-2 accordingly.

Map C-2 has been corrected.

4) Please update Map C-2 to indicate the notated offset for all structures.

The table on Map C-2 has been updated.

5) The Applicant states the native alluvial material is best classified as sand and gravel with mixed
grain size and used an internal angle of friction of 45 degrees with no cohesion. Since soil
property lab data is not available for the site, the Division recommends the Applicant uses the
Division approved friction angle of 37 degrees with no cohesion for sand and gravel.

Shown below is the source table from the SME Reference Handbook that material properties for the
sand and gravel is sourced:

The bottom value of each range is used in the GALENA model: 110pcf, 45°.
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6) The Applicant states a layer of overburden/topsoil lies atop of the sand and gravel and used an
internal angle of friction of 32 degrees with modest cohesion (1320 pcf). Since soil property lab
data is not available for the site, the Division recommends the Applicant uses the Division
approved friction angle of 28 degrees with 150 pcf effective cohesion for the overburden
material.

The material values for the overburden layer are shown below. The saturated cohesion (460 psf) is
used in the GALENA model, which has been updated to correct for the previous error.

7) The Applicant utilized a third soil type, Loose sand, with an internal friction of angle of 32
degrees with no cohesion in the Galena models. Please provide the source of the material
properties for the soil type.

This soil type has been removed from the GALENA models. Only two soil types are used in the
updated model.

8) Please provide the cross-section model output files from Galena for three modeled slopes: final
mining (2H:1V), final reclamation (3H:1V) and active highwall (near vertical) slopes.

See the attached revised geotechnical stability exhibit for GALENA output files.

9) On Page GS-4, Table GS-1 Factors of Safety for Slope Stability indicates the required offset
distance from the property line for the full mining slope (70 feet), final reclamation (80 feet) and
active highwall (75 feet). The minimum setback table on Map C-2 indicates a minimum offset of
50 feet. Please explain this discrepancy and update the stability analysis and/or the Map C-2
table accordingly.
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The table on Map C-2 notes the minimum setbacks that apply for the mining operation for each type
of structure. Table GS-1 lists how close the GALENA model shows each failure circle. Any
distances in Table GS-1 being greater than or equal to a setbacks shows that the setbacks are
sufficient to ensure protection of the structures. For example, the setback to powerlines is 12.5-t;
the Active Highwall model's FoS = 1.5 circle is 19-ft away from the powerline, thus showing that
even if the Active Highwall fails at FoS = 1.5 it will not damage the powerline.

Regards,

Ben Langenfeld, P.E
Lewicki & Associates
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Attachments

o Revised 112c Amendment Application Portions:
o Exhibit C
= MapC-2
o Exhibit F
= Map F-1
0 Rule 6.5 Geotechnical Stability Exhibit
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RULE 6.5: GEOTECHNICAL STABILITY EXHIBIT

There are no known geologic hazards on the proposed site. Based on a slope stability analysis,
buildings or other structures within 200’ of the Delta Paving Gravel Pit affected area will not be
affected by mining excavation. Sufficient buffers will be maintained to neighboring property
lines. Maps C-2 and F-1 shows these buffers. Map C-3 shows the mining and reclamation
slopes of the mine. A standard slope in Phase 4 was analyzed for stability as it is the closest to
offsite structures like fences and the state highway.

The material properties are derived from Table 2.5 in the SME Mining Reference Handbook®
and Table 3.1 in Stability Analysis of Earth Slopes (Huang)?, as there is no site-specific sample
data of the material available. Therefore, all materials are matched to a classification from this
table that best matches the materials in terms of description. The native alluvial material is best
classified as sand and gravel with a mixed grain size. From the SME table, sand and gravel with
a mixed grain size has an internal angle of friction of 45 degrees and no cohesion. A layer of
overburden/topsoil lies atop of the sand and gravel. It is described in the soil survey for this area
as silty clay loam. This best matches the description for ML-CL soils (mixture of inorganic silts
and clays) from Huang which has an internal angle of friction of 32 degrees and modest
cohesion.

The final mining (2H:1V), final reclamation (3H:1V), and active highwall (near vertical) slopes
were analyzed. Mining will be conducted at the active highwall angle until the highwall has
reached the half-way point of the final mining slope. Then the vertical active highwall slope will
be knocked down to the final mining slope of 2H:1V. Then it will be backfilled with
overburden/topsoil to the final reclamation slope of 3H:1V.

A surcharge distributed load representing the topsoil berm placed along the west end of the
slope has been included in the GALENA analysis.

1. Mining and Reclamation Slopes

Factor of Safety is expressed in terms of strength divided by stress as a ratio. It is arrived at by
an iterative computer process where a slope failure is assumed, the strength and stress of that
slope failure are calculated, and those values are compared to determine a lowest factor of
safety. In the case of the Delta Paving slope stability analysis, the Bishop’s Method of Slices
was the iterative calculation used, and the software GALENA was used to model slopes and
calculate the factor of safety. One slope closest to major structures (see Figure GS-1) was

1 Original source: Houk and Bray 1977

2 Source: Huang, Y. Stability Analysis of Earth Slopes. 1983. Table 3.1 Average Effective Shear Strength of
Compacted Soils.
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analyzed to look at the factor of safety. Table GS-1 lists the analysis conducted and their
respective factors of safety.

The lowest factor of safety for permanent slopes was 1.91 at Final Reclamation. While the
Active Highwall has a Factor of Safety below the CDRMS permanent slope minimum (1.5), the
FoS = 1.5 failure circle was calculated to determine if that failure circle would cause offsite
damage. The distance between the lower FoS failure circle or the FoS = 1.5 failure circle is also
shown in Table GS-1.

GALENA data tables and analysis result figures are attached as Appendix GS-1.

Slope Analyzed in
GALENA. See Figure GS-2

Figure GS-1. Locations of Slope Stability Analysis from Map F-1
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Berm (load in
GALENA)

See slope
detail below
Permit/Property
Line

Active Highwall
FoS=1.5

Final Reclamation
FoS =3.66

Full Mining
FoS=1.81

Figure GS-2. Cross Section with Failure Circles
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Table GS-1. Factors of Safety for Slope Stability

Slope Condition Lowest Factor of Safety Distance from Failure Circle to Nearest Structure
Full Mining 1.81 Roughly 12.5-ft to a powerline.

Final Reclamation 3.66 Roughly 12.5-ft to a powerline.

Active Highwall <15 Roughly 19-ft to a powerline.

2. Conclusion

The Final Reclamation slope has a minimum factor of safety (FoS = 3.66) of greater than 1.5.
The Final Mining slope also has a minimum FoS greater than 1.5 (1.81). While a Full Mining
slope failure circle was identified at <1.5 (GALENA Analysis 2, FoS = 1.32), it was constrained
to a very small failure exclusively within the topsoil/overburden material and is not indicative of
the overall slope stability.

The Active Highwall’s lowest FoS are below the minimum of 1.5; this is to be expected from a
vertical slope during operations. This slope is not permanent. To ensure that this slope does not
risk offsite structures, the FoS = 1.5 failure circle was located to determine its extents. The FoS
= 1.5 failure circle is within the disturbance area of the pit. No failure circle reaches the permit
boundary or offsite structures.

The slope stability analysis in this permit has been prepared according to appropriate
engineering standards and practices.

Ben Langenfeld, P.E.
P.E.# 0047151

Delta Paving GS-4
December 2022
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GALENA 7.1 Analysis Results Version: 7.10.1.04 Licensee: Greg Lewicki and Associates

Project:
File:
Processed:

Delta Paving
E:\Work\GLA Dropbox\Ben Langenfeld\Elam\Delta Paving\DRMS\Adequacy\Geotech\Delta Paving Geotech.gmf
09 Dec 2022 10:52:05

DATA: Analysis 1 - Full Mining Slope

Material Properties (2 materials)

Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
0.00 32.0 109.00 Auto
Water Properties
Unit weight of water: 62.400 Unit weight of water/medium above ground: 62.400
Material Profiles (2 profiles)
Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays
0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953 .46
118.08 4954 .14 119.80 4954 .85 123.30 4955.41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 214.69 4954 .12
Profile: 2 (10 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954.10 52.01 4953.41
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.47 4950.28
214.69 4951.12
Slope Surface (18 points)
0.00 4956.88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953 .46
118.08 4954 .14 119.80 4954 _85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 194.00 4936.00 214.69 4936.00
Piezometric Surfaces (1 surface)
Surface within profile: 2 (5 points) - Sand and gravel, mixed grain size
0.00 4947.00 159.00 4947.00 170.00 4947.00 193.00 4935.00
215.00 4935.00
Failure Surface
Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 151.00 YL: 4953.24 XR: 192.00 YR: 4936.97
Centre: XC: 300.35 YC: 5269.78 Radius: R: 350.00
Distributed Loads (1 load)
Load X-Left Pressure X-Right Pressure
1 118.00 818.0 153.00 818.0
Variable Restraints
Parameter descriptor: XL XR R
Range of variation: 34.00 30.50 15.00
Trial positions within range: 15 15 15

RESULTS: Analysis 1 - Full Mining Slope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques



Factor of Safety for initial failure surface approximation:

1.838

There were: 1898 successful analyses from a total of 3375 trial surfaces
1477 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety:

1.81

Results Summary - Lowest 99 Factor of Safety circles

Circle

1

Critical

158.29

Surface

158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
148.57
151.00
151.00
151.00
151.00
151.00
151.00
151.00
151.00
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
158.29
155.86
155.86
155.86
155.86
155.86
155.86
155.86
148.57
155.86
148.57
155.86
155.86
148.57
155.86
148.57

Y-Right
4944 .

39

X-Centre
322.

06

Radius
356.43

357.50
355.36
353.21
354.29
352.14
351.07
350.00
348.93
347.86
345.71
346.79
344 .64
343.57
342.50
342.50
343.57
344 .64
345.71
346.79
347.86
348.93
350.00
351.07
352.14
353.21
354.29
355.36
356.43
357.50
342.50
343.57
344 .64
345.71
346.79
347.86
348.93
350.00
357.50
355.36
356.43
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344.64
343.57
342.50
342.50
343.57
344.64
345.71
346.79
347.86
348.93
342.50
350.00
343.57
351.07
352.14
344 .64
353.21
345.71
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69 155.86 4953.27 192.00 4936
70 148.57 4953.23 192.00 4936
71 155.86 4953.27 192.00 4936
72 148.57 4953.23 192.00 4936
73 153.43 4953.26 192.00 4936
74 155.86 4953.27 192.00 4936
75 148.57 4953.23 192.00 4936
76 153.43 4953.26 192.00 4936
77 155.86 4953.27 192.00 4936
78 148.57 4953.23 192.00 4936
79 153.43 4953.26 192.00 4936
80 148.57 4953.23 192.00 4936
81 153.43 4953.26 192.00 4936
82 148.57 4953.23 192.00 4936
83 153.43 4953.26 192.00 4936
84 148.57 4953.23 192.00 4936
85 153.43 4953.26 192.00 4936
86 153.43 4953.26 192.00 4936
87 148.57 4953.23 192.00 4936
88 153.43 4953.26 192.00 4936
89 148.57 4953.23 192.00 4936
90 148.57 4953.23 192.00 4936
91 153.43 4953.26 192.00 4936
92 153.43 4953.26 192.00 4936
93 148.57 4953.23 192.00 4936
94 153.43 4953.26 192.00 4936
95 153.43 4953.26 192.00 4936
96 153.43 4953.26 192.00 4936
97 153.43 4953.26 192.00 4936
98 153.43 4953.26 192.00 4936
99 146.14 4953.22 194.18 4936
Critical Failure Surface (circle 1)
Intersects: XL: 158.29 YL: 4953.28
Centre: XC: 322.06 YC: 5269.85
Generated failure surface: (20 points)
158.29  4953.28 159.24  4952.78 160.
163.09  4950.84 164.06  4950.36 165.
167.94  4948.47 168.91  4948.00 169.
172.82  4946.17 173.80  4945.72 174.

Slice Geometry and Properties - Critical Failure Surface (circle 1,

XR:

21
03
89
78

X-Left
Stress Factor
1 158.29
2 158.47
3 158.86
4 159.24
5 159.72
6 160.21
7 160.69
8 161.17
9 161.65
10 162.13
11 162.61
12 163.09
13 163.57
14 164.05
15 164.45
16 165.03
17 165.51
18 166.00
19 166.48
20 166.97
21 167.45
22 167.94
23 168.43
24 168.91
25 169.40
26 169.89
27 170.38
28 170.86
29 171.35
30 171.84
31 172.33
32 172.82
33 173.31
34 173.80
35 174.29
36 174.78
37 175.27
38 175.77

Area

.01
.04
.04
.06
.07
.07
.08
.08
.08
.09
.09
.09
.10
.08
.12
.10
.10
.10
.10
.10
.10
.10
.10
.09
.09
.09
.08
.08
.08
.07
.07
.06
.05
.05
.04
.03
.02
.01
.00

[elejelocjojojojoooooooojoojolojooojojoolooojojojooojololoNoNe)

Angle

2
3
3
1
1
9
0
7
7
6
6
4
4
2
3
0
0
9
9
7
7
5
5
4
4
2
2
0
0
8
8
7
7
5
5
3
3
2
2

27.
27.
27.
27.
27.
26.
27.
26.
26.
26.
26.
26.
26.
26.
26.
26.
26.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.

[elejelocjojojojooooolooojoojolojoooojofoooojojojloolojojojoNoNe)

Width

[elejelocjojoojoooojoooojoojolejooojojocolooojojojeoojolofloNoNe)

Length Matl
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[elejeloojojoojoocoooooojoojolojoojojojooooojojojooojololoNoNe)

319.31 5267.59 354.29
291.60 5269.15 346.79
319.75 5268.57 355.36
291.98 5270.15 347.86
305.67 5260.06 342.50
320.19 5269.55 356.43
292.36 5271.16 348.93
306.08 5261.05 343.57
320.63 5270.53 357.50
292.73 5272.16 350.00
306.50 5262.04 344 .64
293.11 5273.17 351.07
306.92 5263.03 345.71
293.49 5274 .17 352.14
307.34 5264 .02 346.79
293.86 5275.18 353.21
307.75 5265.01 347.86
308.17 5265.99 348.93
294 .24 5276.19 354_29
308.59 5266.98 350.00
294.62 5277.19 355.36
294.99 5278.20 356.43
309.01 5267.97 351.07
309.42 5268.96 352.14
295.37 5279.20 357.50
309.84 5269.95 353.21
310.26 5270.94 354.29
310.68 5271.93 355.36
311.09 5272.92 356.43
311.51 5273.90 357.50
285.42 5266.12 342.50
176.75 YR: 4944 .39
Radius: R: 356.43
4952_29 161.17  4951.80
494988 166.00  4949.41
4947 .54 170.86  4947.08
4945 .28 175.77  4944.83
39 slices)
Cohesion Phi Weight
.00 32.0 0.96 0.00
.00 32.0 4.29 0.00
.00 32.0 4.76 0.00
.00 32.0 6.52 0.00
.00 32.0 7.16 0.00
.00 32.0 7.73 0.00
.00 32.0 8.29 0.00
.00 32.0 8.82 0.00
.00 32.0 9.23 0.00
.00 32.0 9.65 0.00
.00 32.0 10.01 0.00
.00 32.0 10.21 0.00
.00 32.0 10.44 0.00
.00 45.0 9.08 0.00
.00 45.0 13.11 0.00
.00 45.0 11.19 0.00
.00 45.0 11.24 0.00
.00 45.0 11.29 0.00
.00 45.0 11.26 0.00
.00 45.0 11.20 0.00
.00 45.0 11.07 0.00
.00 45.0 10.93 0.00
.00 45.0 10.69 0.00
.00 45.0 10.42 0.00
.00 45.0 10.13 0.00
.00 45.0 9.75 0.00
.00 45.0 9.33 0.00
.00 45.0 8.85 0.00
.00 45.0 8.32 0.00
.00 45.0 7.78 0.00
.00 45.0 7.18 0.00
.00 45.0 6.50 0.00
.00 45.0 5.82 0.00
.00 45.0 5.04 0.00
.00 45.0 4.22 0.00
.00 45.0 3.35 0.00
.00 45.0 2.48 0.00
.00 45.0 1.51 0.00
.00 45.0 0.50 0.00

1.862
1.862
1.863
1.863
1.863
1.863
1.863
1.863
1.864
1.864
1.864
1.864
1.864
1.865
1.865
1.865
1.865
1.866
1.866
1.866
1.866
1.867
1.867
1.867
1.867
1.868
1.868
1.869
1.869
1.870
1.874
162.13  4951.32
166.97  4948.94
171.84  4946.63
176.75  4944.39
PoreWater
Force
4.43 0.95
9.39 0.95
10.43 0.95
11.53 0.95
12.66 0.95
13.67 0.95
14.66 0.95
15.59 0.95
16.32 0.95
17.06 0.95
17.70 0.95
18.26 0.95
18.67 0.95
17.60 0.88
17.93 0.88
18.18 0.88
18.26 0.88
18.33 0.88
18.29 0.88
18.19 0.88
17.98 0.88
17.76 0.88
17.37 0.88
16.93 0.88
16.47 0.88
15.85 0.88
15.17 0.88
14.39 0.88
13.53 0.88
12.66 0.88
11.67 0.88
10.58 0.88
9.46 0.88
8.19 0.88
6.86 0.88
5.46 0.88
4.04 0.88
2.45 0.88
0.82 0.88



X-S Area: 2.83 Path Length: 20.50 X-S Weight: 310.29

DATA: Analysis 2 - Full Mining Slope

Material Properties (2 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
0.00 32.0 109.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground: 62.400

Material Profiles (2 profiles)

Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays
0.00 4956.88 11.06 4957.37 28.11 4957.10 52.01 4956.41 62.85
4954.11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82 110.43
4953.46
118.08 4954.14 119.80 4954.85 123.30 4955.41 128.76 4954.42 131.54
4953.15
158.47 4953.28 214.69 4954.12
Profile: 2 (10 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954.10 52.01 4953.41
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.47 4950.28
214.69 4951.12

Slope Surface (18 points)

0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 194.00 4936.00 214.69 4936.00

Piezometric Surfaces (1 surface)
Surface within profile: 2 (5 points) - Sand and gravel, mixed grain size

0.00 4947.00 159.00 4947.00 170.00 4947 .00 193.00 4935.00
215.00 4935.00

Failure Surface (Critical, from previous analysis)

Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 158.29 YL: 4953.28 XR: 176.75 YR: 4944 .39
Centre: XC: 322.06 YC: 5269.85 Radius: R: 356.43

Distributed Loads (1 load)

Load X-Left Pressure X-Right Pressure
1 118.00 818.0 153.00 818.0

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 34.00 30.50 15.00
Trial positions within range: 15 15 15

RESULTS: Analysis 2 - Full Mining Slope

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 1.806

There were: 2629 successful analyses from a total of 3375 trial surfaces
746 analyses terminated due to unacceptable geometry



Critical (minimum) Factor of Safety:

1.32

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left

1 158.29
Critical Surface

2 158.29
3 158.29
4 158.29
5 158.29
6 158.29
7 158.29
8 158.29
9 158.29
10 158.29
11 158.29
12 158.29
13 158.29
14 158.29
15 158.29
16 158.29
17 158.29
18 158.29
19 158.29
20 158.29
21 158.29
22 158.29
23 158.29
24 158.29
25 158.29
26 158.29
27 158.29
28 158.29
29 158.29
30 158.29
31 158.29
32 158.29
33 158.29
34 158.29
35 158.29
36 158.29
37 158.29
38 158.29
39 158.29
40 158.29
41 158.29
42 158.29
43 158.29
44 158.29
45 158.29
46 158.29
47 158.29
48 158.29
49 158.29
50 158.29
51 158.29
52 158.29
53 158.29
54 158.29
55 158.29
56 158.29
57 158.29
58 158.29
59 158.29
60 158.29
61 158.29
62 158.29
63 158.29
64 158.29
65 158.29
66 158.29
67 158.29
68 158.29
69 158.29
70 158.29
71 158.29
72 158.29

73 158.29

X-Right
163.

68

Y-Right
4950.

75

X-Centre
309.

74

Radius

350.

354.
348.
353.
352.
356.
357.
362.
360.
361.
355.
359.
351.
363.
358.
348.
361.
363.
351.
352.
355.
353.
350.
354.
357.
360.
359.
362.
356.
358.
355.
356.
357.
362.
350.
348.
358.
351.
360.
359.
361.
353.
352.
354.
363.
358.
360.
361.
362.
363.
356.
354.
357.
359.
355.
350.
351.
353.
352.
348.
362.
363.
361.
360.
359.
355.
358.
357.
356.
354.
351.
353.
350.

00

29
93
21
14
43
50
86
71
79
36
64
07
93
57
93
79
93
07
14
36
21
00
29
50
71
64
86
43
57
36
43
50
86
00
93
57
07
71
64
79
21
14
29
93
57
71
79
86
93
43
29
50
64
36
00
07
21
14
93
86
93
79
71
64
36
57
50
43
29
07
21
00
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74 158.29 4953.28 170.21 4947 .57
75 158.29 4953.28 170.21 4947 .57
76 158.29 4953.28 172.39 4946.51
77 158.29 4953.28 172.39 4946.51
78 158.29 4953.28 172.39 4946.51
79 158.29 4953.28 172.39 4946.51
80 158.29 4953.28 172.39 4946.51
81 158.29 4953.28 172.39 4946.51
82 158.29 4953.28 172.39 4946.51
83 158.29 4953.28 172.39 4946.51
84 158.29 4953.28 172.39 4946.51
85 158.29 4953.28 172.39 4946.51
86 158.29 4953.28 172.39 4946.51
87 158.29 4953.28 172.39 4946.51
88 158.29 4953.28 172.39 4946.51
89 158.29 4953.28 172.39 4946.51
90 158.29 4953.28 172.39 4946.51
91 158.29 4953.28 174.57 4945 .45
92 158.29 4953.28 174 .57 4945 .45
93 158.29 4953.28 174.57 4945 .45
94 158.29 4953.28 174.57 4945 .45
95 158.29 4953.28 174.57 4945 .45
96 158.29 4953.28 174.57 4945 .45
97 158.29 4953.28 174.57 4945 45
98 158.29 4953.28 174.57 4945 .45
99 158.29 4953.28 174.57 4945 .45
Critical Failure Surface (circle 1)
Intersects: XL: 158.29 YL: 4953.28
Centre: XC: 309.74 YC: 5268.81
Generated failure surface: (20 points)
158.29 4953.28 158.57 4953.14
159.42 4952.74
159.70 4952.60 159.98 4952 .47
160.84 4952 .07
161.12 4951.93 161.40 4951.80
162.26 4951.40
162 .54 4951.27 162.82 4951.14
163.68 4950.75

XR:

316.29 5267.99
314.90 5265.09
322.77 5277.92
321.84 5275.98
322.30 5276.95
321.38 5275.02
320.45 5273.09
320.91 5274 .05
319.06 5270.19
319.52 5271.15
319.99 5272.12
318.60 5269.22
318.13 5268.25
317.67 5267.29
316.74 5265.36
317.20 5266.32
316.28 5264.39
323.61 5276.29
324.07 5277.25
323.15 5275.32
322.22 5273.39
322.68 5274.35
321.75 5272.42
321.29 5271.46
320.82 5270.49
320.36 5269.52
163.68 YR:
Radius: R:
158.85 4953.01
160.27 4952 .34
161.69 4951 .67
163.11 4951.01
1, 39 slices)

Slice Geometry and Properties - Critical Failure Surface (circle

Slice
Normal

Stress

©CO~NOOUAWNE

Test
X-Left
Factor

158.
158.
158.
158.
158.
158.
158.
159.
159.
159.
159.
159.
159.
.98
160.
160.
160.
160.
160.
160.
160.
161.
161.
161.
161.
161.
161.
161.
162.
162.
162.
162.
162.
162.
162.
163.
163.
163.
163.

159

29
38
47
57
71
85
99
13
28
42
56
70
84

13
27
41
55
69
84
98
12
26
40
54
69
83
97
11
26
40
54
68
82
97
11
25
39
54

X-S
Area
0.00 25.5
0.01 25.5
0.01 25.6
0.01 25.6
0.01 25.6
0.01 25.5
0.01 25.5
0.01 25.5
0.01 25.5
0.01 25.4
0.01 25.4
0.01 25.3
0.01 25.4
0.01 25.3
0.01 25.3
0.01 25.3
0.01 25.3
0.01 25.2
0.01 25.2
0.01 25.2
0.01 25.1
0.01 25.1
0.01 25.1
0.01 25.1
0.01 25.1
0.01 25.0
0.01 24.9
0.01 24.9
0.01 25.0
0.00 25.0
0.00 24.9
0.00 24.9
0.00 24.7
0.00 24.8
0.00 24.8
0.00 24.7
0.00 24.7
0.00 24.8
0.00 24.7

Angle
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.09
.09
.10
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14

Width

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.10
.10
211
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16

Length Matl
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Cohesion

32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
32.

[ejelojojojoojoloojojojooojojooojololojoojojojojojlecjoojoojlooooloNa]

Phi

.23
.67
-96
.36
.33
.32

.28
.26
.24
.21
.18
.15
.13
.09
.07
.03
.00
.97
.94
-90
-86
.82
.78
.74
.70
.65
.61
.55
.51
.46
.41
.36
.31
.25
.20
.14
.08
.03

OCO0OO000000O0O0O0O0OO0O0O0OO0O0OO0O0O0ORrRRRRPRPRPRPRPRPRPRPRPRPPLPPRLPOOO

352.14
348.93
363.93
361.79
362.86
360.71
358.57
359.64
355.36
356.43
357.50
354.29
353.21
352.14
350.00
351.07
348.93
362.86
363.93
361.79
359.64
360.71
358.57
357.50
356.43
355.36

4950.75
350.00

159.13
160.55
161.97

163.39

Weight

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

[ejejolojojoojojoojojoooooooojoolojoojojojojolocjojojoojooooloNa]

4952 .87

4952 .20

4951 .54

4950.88

PoreWater

Force

OCQOOFRRFRPFEPNNNNWWOWRARARAMRARMIOOUONOODOONNNNNNSNNNON

.00
.95
-90
.81
.68
.60
.47
-39
.26
.13
.00
.83
.65
.53
.31
.18
.96
.79
.57
.40
.19
.97
.75
.49
.27
.01
.75
-49
.18
.97
.66
.36
.10
.79
.44
.14
.83
.48
.17

[ejejojojojofojojoojojooooNoooojoolojoojojojojolojoojooooooloNa]

-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90



X-S Area: 0.29 Path Length: 5.96 X-S Weight: 31.09
DATA: Analysis 3 - Active Highwall
Material Properties (2 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
0.00 32.0 109.00 Auto
Water Properties
Unit weight of water: 62.400 Unit weight of water/medium above ground: 62.400
Material Profiles (2 profiles)
Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays
0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 214.69 4954 .12
Profile: 2 (10 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954 .10 52.01 4953.41
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.47 4950.28
214.69 4951.12
Slope Surface (20 points)
0.00 4956.88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 178.00 4953.20 180.00 4936.00 193.29 4935.88
214.69 4936.00
Piezometric Surfaces (1 surface)
Surface within profile: 2 (4 points) - Sand and gravel, mixed grain size
0.00 4947.00 159.00 4947.00 180.00 4936.00 215.00 4936.00
Failure Surface
Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 153.30 YL: 4953.25 XR: 179.20 YR: 4942 .88
Centre: XC: 296.30 YC: 5272.71 Radius: R: 350.00
Distributed Loads (1 load)
Load X-Left Pressure X-Right Pressure
1 118.00 818.0 153.00 818.0
Variable Restraints
Parameter descriptor: XL XR R
Range of variation: 22.00 14.50 15.00
Trial positions within range: 30 15 15

RESULTS: Analysis 3 - Active Highwall

Bishop Simplified Method of Analysis - Circular Failure Surface
Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 2.509

There were: 3576 successful analyses from a total of 6751 trial surfaces



3175 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 1.41

Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left Y-Left X-Right Y-Right X-Centre
1 164.30 4953.26 179.20 4942.88 375.98
Critical Surface

2 164.30 4953.26 179.20 4942 .88 375.37
3 164.30 4953.26 179.20 4942 .88 374.76
4 164.30 4953.26 179.20 4942.88 374.15
5 164.30 4953.26 179.20 4942 .88 373.53
6 164.30 4953.26 179.20 4942 .88 372.92
7 164.30 4953.26 179.20 4942.88 372.31
8 164.30 4953.26 179.20 4942 .88 371.70
9 164.30 4953.26 179.20 4942 .88 371.08
10 164.30 4953.26 179.20 4942 .88 370.47
11 164.30 4953.26 179.20 4942 .88 369.86
12 164.30 4953.26 179.20 4942 .88 369.25
13 164.30 4953.26 179.20 4942 .88 368.63
14 164.30 4953.26 179.20 4942 .88 368.02
15 164.30 4953.26 179.20 4942 .88 367.41
16 163.54 4953.26 179.20 4942 .88 368.82
17 163.54 4953.26 179.20 4942 .88 368.23
18 163.54 4953.26 179.20 4942 .88 367.64
19 163.54 4953.26 179.20 4942 .88 367.04
20 163.54 4953.26 179.20 4942 .88 366.45
21 163.54 4953.26 179.20 4942 .88 365.86
22 163.54 4953.26 179.20 4942 .88 365.27
23 163.54 4953.26 179.20 4942 .88 364.68
24 163.54 4953.26 179.20 4942 .88 364.08
25 163.54 4953.26 179.20 4942 .88 363.49
26 163.54 4953.26 179.20 4942 .88 362.90
27 163.54 4953.26 179.20 4942 .88 362.31
28 163.54 4953.26 179.20 4942 .88 361.71
29 163.54 4953.26 179.20 4942 .88 361.12
30 163.54 4953.26 179.20 4942 .88 360.53
31 162.78 4953.26 179.20 4942 .88 362.00
32 162.78 4953.26 179.20 4942.88 361.43
33 162.78 4953.26 179.20 4942 .88 360.86
34 162.78 4953.26 179.20 4942 .88 360.28
35 162.78 4953.26 179.20 4942 .88 359.71
36 162.78 4953.26 179.20 4942 .88 359.14
37 162.78 4953.26 179.20 4942 .88 358.56
38 162.78 4953.26 179.20 4942 .88 357.99
39 162.78 4953.26 179.20 4942 .88 357.42
40 162.78 4953.26 179.20 4942 .88 356.85
41 162.78 4953.26 179.20 4942 .88 356.27
42 162.78 4953.26 179.20 4942 .88 355.70
43 162.78 4953.26 179.20 4942 .88 355.13
44 162.78 4953.26 179.20 4942 .88 354.55
45 162.78 4953.26 179.20 4942 .88 353.98
46 162.02 4953.27 179.20 4942 .88 355.51
47 162.02 4953.27 179.20 4942 .88 354.96
48 162.02 4953.27 179.20 4942 .88 354.41
49 162.02 4953.27 179.20 4942 .88 353.85
50 162.02 4953.27 179.20 4942 .88 353.30
51 162.02 4953.27 179.20 4942 .88 352.74
52 162.02 4953.27 179.20 4942 .88 352.19
53 162.02 4953.27 179.20 4942 .88 351.63
54 162.02 4953.27 179.20 4942 .88 351.08
55 162.02 4953.27 179.20 4942.88 350.52
56 162.02 4953.27 179.20 4942 .88 349.97
57 162.02 4953.27 179.20 4942 .88 349.41
58 162.02 4953.27 179.20 4942.88 348.86
59 162.02 4953.27 179.20 4942.88 348.30
60 162.02 4953.27 179.20 4942 .88 347.75
61 161.27 4953.27 179.20 4942 .88 349.35
62 161.27 4953.27 179.20 4942 .88 348.81
63 161.27 4953.27 179.20 4942 .88 348.28
64 161.27 4953.27 179.20 4942 .88 347.74
65 161.27 4953.27 179.20 4942 .88 347.20
66 161.27 4953.27 179.20 4942 .88 346.66
67 161.27 4953.27 179.20 4942 .88 346.13
68 161.27 4953.27 179.20 4942 .88 345.59
69 161.27 4953.27 179.20 4942 .88 345.05
70 161.27 4953.27 179.20 4942 .88 344.51
71 161.27 4953.27 179.20 4942 .88 343.98

72 161.27 4953.27 179.20 4942 .88 343.44

Radius
357.50

356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344 .64
343.57
342.50
357.50
356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344.64
343.57
342.50
357.50
356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344 .64
343.57
342.50
357.50
356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344.64
343.57
342.50
357.50
356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93
347.86
346.79
345.71

=
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73 161.27 4953.27 179.20 4942 .88
74 161.27 4953.27 179.20 4942 .88
75 161.27 4953.27 179.20 4942 .88
76 160.51 4953.27 179.20 4942 .88
77 160.51 4953.27 179.20 4942 .88
78 160.51 4953.27 179.20 4942 .88
79 160.51 4953.27 179.20 4942 .88
80 160.51 4953.27 179.20 4942 .88
81 160.51 4953.27 179.20 4942 .88
82 160.51 4953.27 179.20 4942 .88
83 160.51 4953.27 179.20 4942 .88
84 160.51 4953.27 179.20 4942 .88
85 160.51 4953.27 179.20 4942 .88
86 160.51 4953.27 179.20 4942 .88
87 160.51 4953.27 179.20 4942 .88
88 160.51 4953.27 179.20 4942 .88
89 160.51 4953.27 179.20 4942 .88
90 160.51 4953.27 179.20 4942 .88
91 159.75 4953.27 179.20 4942 .88
92 159.75 4953.27 179.20 4942 .88
93 159.75 4953.27 179.20 4942 .88
94 159.75 4953.27 179.20 4942 .88
95 159.75 4953.27 179.20 4942 .88
96 159.75 4953.27 179.20 4942 .88
97 159.75 4953.27 179.20 4942 .88
98 159.75 4953.27 179.20 4942 .88
99 159.75 4953.27 179.20 4942 .88
Critical Failure Surface (circle 1)
Intersects: XL: 164.30 YL: 4953.26
Centre: XC: 375.98 YC: 5241.35
Generated failure surface: (20 points)
164 .30 4953.26 165.07 4952 .69
167.39 4951.01
168.17 4950.45 168.95 4949.90
171.29 4948.25
172.08 4947.70 172.86 4947 .16
175.23 4945 .54
176.02 4945 .00 176.81 4944 .47
179.20 4942 .88

XR:

342.90 5246.16
342.37 5245.23
341.83 5244 .31
343.48 5260.40
342.96 5259.46
342.43 5258.53
341.39 5256.65
341.91 5257.59
340.87 5255.72
340.35 5254.78
339.83 5253.84
339.31 5252.91
338.79 5251.97
338.27 5251.03
337.75 5250.09
337.23 5249.16
336.71 5248.22
336.19 5247.28
337.89 5263.23
337.38 5262.29
336.87 5261.34
336.37 5260.40
335.86 5259.45
335.36 5258.50
334.85 5257.56
334.35 5256.61
333.84 5255.67
179.20 YR:
Radius: R:
165.84  4952.13
169.73  4949.35
173.65 4946.61
177.61  4943.94
1, 39 slices)

Slice Geometry and Properties - Critical Failure Surface (circle

X-Left Area Angle Width

Stress Factor
1 164.30 0.05 36.2 0.39 0
2 164.69 0.16 36.3 0.39 0
3 165.07 0.27 36.1 0.39 0
4 165.46 0.38 36.1 0.39 0
5 165.84 0.49 36.0 0.39 0
6 166.23 0.60 35.9 0.39 0
7 166.62 0.70 35.8 0.39 0
8 167.01 0.81 35.8 0.39 0
9 167.39 0.92 35.6 0.39 0
10 167.78 1.03 35.6 0.39 0
11 168.17 1.14 35.5 0.39 0
12 168.56 1.25 35.5 0.39 0
13 168.95 1.36 35.3 0.39 0
14 169.34 1.46 35.3 0.39 0
15 169.73 1.57 35.1 0.39 0
16 170.12 1.68 35.2 0.39 0
17 170.51 1.79 35.0 0.39 0
18 170.90 1.90 35.0 0.39 0
19 171.29 2.01 34.8 0.39 0
20 171.68 2.11 34.8 0.39 0
21 172.08 2.22 34.7 0.39 0
22 172.47 2.33 34.7 0.39 0
23 172.86 2.44 34.5 0.39 0
24 173.26 2.55 34.5 0.39 0
25 173.65 2.66 34.4 0.39 0
26 174.04 2.76 34.4 0.39 0
27 174.44 2.87 34.3 0.40 0
28 174.83 2.98 34.2 0.40 0
29 175.23 3.09 34.1 0.40 0
30 175.62 3.20 34.1 0.40 0
31 176.02 3.31 34.0 0.40 0
32 176.42 3.41 33.9 0.40 0
33 176.81 3.52 33.8 0.40 0
34 177.21 3.63 33.8 0.40 0
35 177.61 3.69 33.6 0.39 0
36 178.00 2.54 33.7 0.31 0
37 178.31 0.66 33.6 0.10 0
38 178.40 1.89 33.5 0.40 0
39 178.80 0.63 33.5 0.40 0

.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.48
.47
.37
.12
.48
.48

Length Matl
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Cohesion

32.
32.
32.
32.
32.
32.
32.
32.
32.
32.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
45.
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Phi

5.91
17.73
29.54
41.32
53.17
64.95
76.84
88.58
100.47
112.19
124.18
135.99
148.04
159.82
171.89
183.65
195.80
207.53
219.60
231.31
243.52
255.21
267.31
278.98
291.14
302.78
315.04
326.66
338.78
350.40
362.68
374.27
386.43
397.96
405.04
278.64

72.28
208.04

69.35

344 .64
343.57
342.50
357.50
356.43
355.36
353.21
354.29
352.14
351.07
350.00
348.93
347.86
346.79
345.71
344.64
343.57
342.50
357.50
356.43
355.36
354.29
353.21
352.14
351.07
350.00
348.93

4942 .88
357.50

166.62
170.51
174.44

178.40

Weight

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
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4951.57

4948.79

4946 .07

4943.41

PoreWater

Force

11.58

34.72

57.84

80.91
104.02
127.12
150.26
173.22
196.39
219.31
212.04
232.21
252.94
272.90
293.67
313.56
334.25
354.49
375.12
395.13
415.91
435.62
456.84
476.50
497.25
517.12
537.97
558.15
578.91
598.40
619.27
639.44
660.26
679.97
700.89
620.66
502.52
355.47
118.50
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.94
.94
.94
.94
.94
.94
.93
.93
.93
-93
.82
.82
.82

.82
.82
.82
.82
.82
.82
.82
.82

.82
.82
.82
.82
.82
.82
.82
.82

.82
.82
.82
.82
.82
.82
.82



X-S Area: 72.05 Path Length: 18.16 X-S Weight:

7893.03

DATA: Analysis 4 - Final Reclamation

Material Properties (2 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
460.00 32.0 109.00 Auto

Water Properties

Unit weight of water: 62.400

Material Profiles (2 profiles)

Unit weight of water/medium above ground: 62.400

Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays

0.00 4956 .88 11.06 4957.37 28.11 4957.10 52.
62.85 4954.11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955.41 128.
131.54 4953.15
158.47 4953.28 214.69 4954 .12
Profile: 2 (11 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954 .10 52.
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.
193.00 4936.00
215.00 4936.00
Slope Surface (18 points)
0.00 4956 .88 11.06 4957.37 28.11 4957.10 52.
62.85 4954_11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955.41 128.
131.54 4953.15
158.47 4953.28 210.08 4936.08 214.69 4936.12
Phreatic Surface (2 points)
0.00 4947.00 215.00 4947.00
Failure Surface
Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 158.60 YL: 4953.24 XR: 195.00 YR: 4941.11
Centre: XC: 223.84 YC: 5088.31 Radius: R: 150.00

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 20.00 34.80 24 .50
Trial positions within range: 30 30 15

RESULTS: Analysis 4 - Final Reclamation

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 24.387

There were: 12601 successful analyses from a total of 13501 trial surfaces
900 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 5.64

01

98

76

01

47

01

98

76

4956.

4950.

4954

4953.

4950.

4956.

4950.

4954

41

82

42

41

28

41

82

42



Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left
1 148.60
Critical Surface
2 148.60
3 148.60
4 148.60
5 148.60
6 149.29
7 148.60
8 148.60
9 149.29
10 148.60
11 148.60
12 149.29
13 148.60
14 148.60
15 149.29
16 148.60
17 149.29
18 148.60
19 148.60
20 149.98
21 148.60
22 149.29
23 148.60
24 149.29
25 148.60
26 148.60
27 149.98
28 149.29
29 148.60
30 148.60
31 149.29
32 148.60
33 149.29
34 148.60
35 149.98
36 149.29
37 148.60
38 148.60
39 149.29
40 148.60
41 149.29
42 149.98
43 148.60
44 148.60
45 149.98
46 149.29
47 148.60
48 148.60
49 149.29
50 148.60
51 149.29
52 149.98
53 150.67
54 149.29
55 148.60
56 149.98
57 148.60
58 148.60
59 148.60
60 149.29
61 148.60
62 149.29
63 149.29
64 149.98
65 150.67
66 149.29
67 148.60
68 148.60
69 148.60
70 149.98
71 148.60
72 148.60
73 149.29
74 149.98
75 149.29
76 149.98
77 149.29

210.

X-Right
210.

00

Y-Right
4936.

11

215.

217.
215.
216.
220.
216.

X-Centre
215.

30

Radius
137.75

139.50
141.25
137.75
143.00
137.75
139.50
144.75
139.50
141.25
146.50
141.25
137.75
143.00
137.75
148.25
143.00
139.50
144.75
137.75
150.00
139.50
141.25
144.75
146.50
151.75
139.50
141.25
137.75
143.00
146.50
148.25
137.75
153.50
141.25
143.00
144.75
139.50
148.25
150.00
139.50
137.75
155.25
146.50
143.00
144.75
141.25
151.75
150.00
157.00
141.25
139.50
137.75
146.50
137.75
144.75
143.00
153.50
148.25
151.75
158.75
143.00
137.75
141.25
139.50
148.25
139.50
155.25
144.75
146.50
150.00
160.50
153.50
137.75
139.50
143.00
150.00

a
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78 148.60 4953.23 208.80 4936.51
79 149.29 4953.24 207.60 4936.91
80 148.60 4953.23 205.20 4937.71
81 148.60 4953.23 210.00 4936.11
82 148.60 4953.23 206.40 4937.31
83 148.60 4953.23 207.60 4936.91
84 149.29 4953.24 210.00 4936.11
85 149.98 4953.24 210.00 4936.11
86 149.98 4953.24 207 .60 4936.91
87 150.67 4953.24 210.00 4936.11
88 148.60 4953.23 208.80 4936.51
89 149.29 4953.24 206.40 4937.31
90 149.29 4953.24 208.80 4936.51
91 149.98 4953.24 208.80 4936.51
92 149.29 4953.24 207 .60 4936.91
93 150.67 4953.24 208.80 4936.51
94 148.60 4953.23 204.00 4938.11
95 148.60 4953.23 205.20 4937.71
96 148.60 4953.23 206.40 4937.31
97 149.29 4953.24 210.00 4936.11
98 148.60 4953.23 207.60 4936.91
99 150.67 4953.24 210.00 4936.11
Critical Failure Surface (circle 1)
Intersects: XL: 148.60 YL: 4953.23
Centre: XC: 215.30 YC: 5073.75
Generated failure surface: (20 points)
148.60  4953.23 151.58  4951.63
160.75 4947 .27
163.88  4945.96 167.03  4944.74
176.67 4941 .53
179.93 4940.62 183.21 4939.80
193.17 4937.80
196.52 4937.29 199.87 4936.87
210.00 4936.11

XR:

Slice Geometry and Properties - Critical Failure Surface (circle

Slice
Normal Test
X-Left
Stress Factor
1 148.60
2 150.09
3 151.58
4 152.93
5 154.28
6 154.60
7 156.13
8 157.66
9 158.47
10 159.61
11 160.75
12 161.39
13 162.63
14 163.88
15 165.45
16 167.03
17 168.63
18 170.22
19 171.82
20 173.43
21 175.05
22 176.67
23 177.31
24 178.62
25 179.93
26 181.57
27 183.21
28 184.56
29 186.51
30 188.17
31 189.83
32 191.50
33 193.17
34 194.84
35 196.52
36 198.19
37 199.87
38 201.56
39 203.24
40 204.93
41 206.62
42 208.31
X-S Area:

X-S

Area A
0.60 28.3
1.81 28.3
2.64 26.8
3.57 26.8
1.01 26.9
5.39 25.5
6.52 25.4
3.90 24.0
5.77 24.0
5.92 24.0
3.38 22.6
6.65 22.6
6.78 22.6
8.77 21.2
8.90 21.2
9.09 19.8
9.16 19.8
9.27 18.4
9.27 18.4
9.31 17.0
9.23 17.0
3.65 15.6
7.34 15.6
7.24 15.6
8.92 14.2
8.71 14.2
6.98 12.8
9.74 12.8
7.93 11.4
7.56 11.4
7.20 9.9
6.76 9.9
6.31 8.5
5.80 8.5
5.26 7.1
4.68 7.1
4.07 5.7
3.40 5.7
2.71 4.3
1.98 4.3
1.21 2.9
0.40 2.9

244.79

ngle Width

-49
.49
.35
.35
.33
.53
.53
.81
.14
.14
.64
.24
.24
.58
.58
.59
.59
.61
.61
.62
.62
.65
.31
.31
.64
.64
.35
.95
.66
.66
.67
.67
.67
.67
.68
.68
.68
.68
.69
.69
.69
.69
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Path Length:

.69
.69
.51
.51
.37
.69
.69
-89
.25
.25
.69
.35
.35
.69
.69
.69
.69
.69
.69
.69
.69
.67
.36
.36
.69
.69
.38
.00
.69
.69
.69
.69
.69
.69
.69
.69
.69
.69
.69
.69
.69
.69

Length Matl
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460.
460.
460.
460.

OCO0OO0000O00O0O0O0O0OO0O0O0OO0O0OO0OO0OOOO0O0
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460.
460.
460.
460.
460.
460.
460.
460.
460.
460.
460.
460.
460.

219.89 5093.11
216.61 5081.38
213.45 5078.72
222.04 5097.91
215.59 5083.52
217.74 5088.32
220.92 5090.97
219.77 5084 .03
215.94 5076.16
218.58 5077.10
220.37 5094 .83
214 .95 5078.30
219.25 5087.90
218.10 5080.96
217.10 5083.10
216.91 5074.02
211.79 5075.64
213.92 5080.44
216.07 5085.24
221.41 5092.69
218.21 5090.04
219.08 5078.82
210.00 YR:
Radius: R:
154.60 4950.10
170.22  4943.59
186.51 4939.05
203.24 4936.53
1, 42 slices)
Cohesion Phi
00 32.0 65.71
00 32.0 197.13
00 32.0 287.95
00 32.0 388.95
.00 45.0 109.64
.00 45.0 588.62
.00 45.0 712.10
.00 45.0 426._45
.00 45.0 631.50
.00 45.0 647.51
.00 45.0 370.11
.00 45.0 727.87
.00 45.0 741.96
.00 45.0 958.92
.00 45.0 973.80
.00 45.0 993.99
.00 45.0 1001.23
.00 45.0 1013.36
.00 45.0 1012.99
.00 45.0 1016.68
.00 45.0 1008.56
.00 45.0 399.03
.00 45.0 801.19
.00 45.0 790.80
.00 45.0 973.88
.00 45.0 949.60
.00 45.0 760.81
.00 32.0 1061.37
.00 32.0 864.03
00 32.0 824_46
00 32.0 784.26
00 32.0 736.51
00 32.0 687.45
00 32.0 631.68
00 32.0 573.64
00 32.0 509.82
00 32.0 443.11
00 32.0 371.04
00 32.0 295.66
00 32.0 215.70
00 32.0 131.90
00 32.0 44.00
X-S Weight:

157.00
144.75
141.25
162.25
146.50
151.75
155.25
148.25
139.50
141.25
158.75
141.25
151.75
144.75
146.50
137.75
137.75
143.00
148.25
157.00
153.50
143.00

4936.11
137.75

157.66
173.43
189.83

206.62

Weight

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

21.73

65.19
141.68
206.39
269.08
329.63
388.15
444 .66
498.94
551.24
232.23
493.80
524.71
695.35
739.09
635.84
965.12
857.62
892.90
925.89
956.82
985.52
1012.14
1036.48
1058.76
1078.78
1096.63
1112.25
1125.76
1136.97
1146.05

26724.93

OO0OO00O0O0O0OO0OO0O0OO0

4948 .65

4942 .52

4938.38

4936.28

PoreWater

Force

0.
83.
163.
234.
307.
355.
429.
487.
512.
525.
537.
546.
559.
573.
585.
596.
602.
608.
610.
610.
607.
605.
613.
633.
653.
673.
690.
691.
708.
719.
730.
736.
742.
744.
746.
743.
740.
732.
725.
713.
700.
683.

21
42
37
38
85
11
62
81
96
96
74
83
61
93
24
21
63
55
17
90
72
63
80
22
95
59
68
30
34
21
21
48
84
55
24
37
43
88
22
11
73
99
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.07
.07
.06
.06

.02
.02
.01
.01
.01
.01
.01
.01

.00
.00
.00
.00
.00
-99
.99
-99
-99
-99
.99
-99
.99
.00
.00

.00
.00
-99
-99
-99
-99
-99
-99

-99
.00
.00



DATA: Analysis 5 - Final Reclamation

Material Properties (2 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
460.00 32.0 109.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground: 62.400

Material Profiles (2 profiles)

Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays

0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 214.69 4954 .12
Profile: 2 (11 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954 .10 52.01 4953.41
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.47 4950.28
193.00 4936.00
215.00 4936.00

Slope Surface (18 points)

0.00 4956.88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953 .46
118.08 4954 .14 119.80 4954 85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 210.08 4936.08 214.69 4936.12

Phreatic Surface (2 points)

0.00 4947.00 215.00 4947.00

Failure Surface (Critical, from previous analysis)

Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 148.60 YL: 4953.23 XR: 210.00 YR: 4936.11
Centre: XC: 215.30 YC: 5073.75 Radius: R: 137.75

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 20.00 34.80 24 .50
Trial positions within range: 30 30 15

RESULTS: Analysis 5 - Final Reclamation

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 5.641

There were: 7118 successful analyses from a total of 13501 trial surfaces
6383 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 3.83

Negative normal stresses exist on the base of one or more slices; examine slice data and consult the GALENA
Help utility



Results Summary - Lowest 99 Factor of Safety circles

Circle X-Left
1 138.60
Critical Surface

2 139.29
3 138.60
4 138.60
5 139.29
6 139.98
7 139.29
8 138.60
9 138.60
10 138.60
11 139.29
12 138.60
13 138.60
14 139.98
15 139.29
16 138.60
17 139.98
18 139.29
19 140.67
20 138.60
21 139.98
22 139.29
23 138.60
24 138.60
25 139.29
26 139.29
27 138.60
28 139.98
29 140.67
30 139.29
31 138.60
32 139.98
33 140.67
34 141.36
35 138.60
36 139.29
37 139.98
38 138.60
39 138.60
40 139.29
41 139.98
42 138.60
43 139.29
44 139.98
45 139.29
46 139.98
47 140.67
48 140.67
49 140.67
50 141.36
51 141.36
52 142.05
53 138.60
54 139.29
55 138.60
56 138.60
57 139.29
58 139.29
59 139.98
60 138.60
61 139.98
62 139.29
63 140.67
64 139.98
65 139.98
66 141.36
67 140.67
68 140.67
69 140.67
70 141.36
71 141.36
72 142.05
73 142.05
74 138.60
75 139.29
76 142.74

214.

X-Right
214.

20

Y-Right
4936.

12

203.

X-Centre
202.

69

Radius
125.50

125.50
127.25
125.50
125.50
125.50
127.25
125.50
129.00
127.25
125.50
127.25
125.50
125.50
127.25
129.00
127.25
129.00
125.50
130.75
127.25
129.00
130.75
129.00
125.50
127.25
127.25
125.50
125.50
130.75
132.50
129.00
127.25
125.50
132.50
127.25
125.50
129.00
134.25
132.50
130.75
130.75
130.75
127.25
129.00
129.00
129.00
125.50
127.25
127.25
125.50
125.50
130.75
129.00
136.00
134.25
130.75
134.25
127.25
132.50
129.00
132.50
127.25
132.50
130.75
125.50
129.00
130.75
125.50
127.25
129.00
125.50
127.25
134.25
132.50
125.50
136.00

w
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78 138.60 4953.18 214.20 4936.12
79 138.60 4953.18 210.60 4936.08
80 139.29 4953.19 213.00 4936.11
81 139.29 4953.19 214.20 4936.12
82 139.98 4953.19 211.80 4936.10
83 139.29 4953.19 210.60 4936.08
84 139.98 4953.19 213.00 4936.11
85 139.98 4953.19 214.20 4936.12
86 140.67 4953.19 213.00 4936.11
87 139.98 4953.19 210.60 4936.08
88 140.67 4953.19 211.80 4936.10
89 140.67 4953.19 214.20 4936.12
90 141.36 4953.20 213.00 4936.11
91 140.67 4953.19 210.60 4936.08
92 141.36 4953.20 214.20 4936.12
93 141.36 4953.20 211.80 4936.10
94 141.36 4953.20 210.60 4936.08
95 142 .05 4953.20 214.20 4936.12
96 138.60 4953.18 213.00 4936.11
97 142.05 4953.20 213.00 4936.11
98 138.60 4953.18 214.20 4936.12
99 138.60 4953.18 211.80 4936.10
Critical Failure Surface (circle 1)
Intersects: XL: 138.60 YL: 4953.18
Centre: XC: 202.69 YC: 5061.09
Generated failure surface: (20 points)
138.60  4953.18 142.20  4951.13
153.38  4945.68
157.22 4944 .11 161.11 4942 .67
173.03 4939.14
177.08 4938.23 181.15 4937.45
193.49 4935.92
197.63 4935.69 201.78 4935.59
214.20 4936.12

XR:

Slice Geometry and Properties - Critical Failure Surface (circle

Slice
Normal Test
X-Left
Stress Factor
1 138.60
2 140.40
3 142.20
4 143.89
5 145.87
6 147.73
7 149.59
8 150.42
9 151.90
10 153.38
11 155.30
12 157.22
13 158.47
14 159.79
15 161.11
16 163.08
17 165.04
18 167.03
19 169.02
20 171.02
21 173.03
22 175.05
23 177.08
24 179.11
25 181.15
26 183.20
27 185.24
28 187.30
29 189.36
30 191.18
31 193.00
32 193.49
33 195.56
34 197.63
35 199.70
36 201.78
37 203.85
38 205.92
39 207.99
40 210.07
41 211.37
42 212.67
X-S Area:

X-S

Area A
0.93 29.8
2.80 29.8
4.27 27.9
6.92 27.9
8.37 26.0
10.08 26.0
5.03 24.1
9.72 24.1
10.70 24.1
15.30 22.2
16.83 22.2
11.76 20.3
12.73 20.3
12.80 20.3
19.13 18.4
19.13 18.4
19.26 16.5
19.11 16.5
19.07 14.6
18.78 14.6
18.56 12.7
18.12 12.7
17.73 10.8
17.14 10.8
16.58 8.9
15.84 8.9
15.10 7.0
14.21 7.0
11.77 5.2
10.97 5.2
2.82 5.1
11.18 3.3
9.99 3.3
8.75 1.4
7.42 1.4
6.02 -0.5
4.55 -0.5
3.00 -2.4
1.39 -2.4
0.30 -4.3
0.19 -4.3
0.08 -4.3

454.40

ngle Width

-80
.80
.69
-98
.86
.86
.83
.48
.48
.92
.92
.25
.32
.32
.97
.97
-99
-99
.01
.01
.02
.02
.04
.04
.05
.05
.06
.06
.82
.82
.49
.07
.07
.07
.07
.07
.07
.07
.07
.30
-30
.53
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Path Length:

.07
.07
.91
.24
.07
.07
.91
.62
.62
.07
.07
.33
.41
.41
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.83
.83
.49
.07
.07
.07
.07
.07
.07
.07
.07
.31
.31
.54

Length Matl
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46
46
46

205.51 5073.59
204 .00 5068.42
205.23 5070.13
205.73 5071.85
204.93 5066.67
204.22 5066.68
205.44 5068.39
205.95 5070.11
205.66 5066.65
204 .43 5064 .94
205.15 5064 .92
206.17 5068.37
205.87 5064 .91
204 .64 5063.19
206.38 5066.63
205.36 5063.18
204 .85 5061.45
206.59 5064.89
205.41 5073.65
206.08 5063.17
205.91 5075.37
204.91 5071.92
214.20 YR:
Radius: R:
145.87 4949.19
165.04 4941 .37
185.24 4936.80
205.92 4935.63
1, 42 slices)
Cohesion Phi
00 32.0 101.83
00 32.0 305.39
00 32.0 465.46
.00 45.0 755.86
.00 45.0 915.17
.00 45.0 1103.08
.00 45.0 550.41
.00 45.0 1064.28
.00 45.0 1172.77
.00 45.0 1677.80
.00 45.0 1845.06
.00 45.0 1289.47
.00 45.0 1396.52
.00 45.0 1403.40
.00 45.0 2098.08
.00 45.0 2097.58
.00 45.0 2111.05
.00 45.0 2094.73
.00 45.0 2089.63
.00 45.0 2057.19
.00 45.0 2033.13
.00 45.0 1984.36
.00 45.0 1941.12
.00 45.0 1875.92
.00 45.0 1813.27
.00 45.0 1731.73
.00 45.0 1649.71
.00 45.0 1551.89
.00 45.0 1284.75
.00 45.0 1195.91
.00 45.0 306.99
.00 45.0 1218.44
.00 45.0 1089.67
.00 45.0 954._05
.00 45.0 809.30
.00 45.0 656.83
.00 45.0 496.24
.00 45.0 327.79
.00 45.0 151.98
.00 45.0 33.24
.00 45.0 20.78
.00 32.0 8.64
X-S Weight:

0.
0.
0.

[elelojojojoojolojojoojoooooofojoolojoojojojojoojojolooojooNoloNo]

137.75
132.50
134.25
136.00
130.75
130.75
132.50
134.25
130.75
129.00
129.00
132.50
129.00
127.25
130.75
127.25
125.50
129.00
137.75
127.25
139.50
136.00

4936.12
125.50

149.59
169.02
189.36

210.07

Weight

.00
.00
.00
.00
.00
.00
.00
33.34
100.05
221.53
322.82
259.61
315.31
358.12
601.88
686.65
767.00
843.31
915.27
982.87
1046.30
1105.42
1160.17
1210.46
1256.58
1298.16
1335.48
1368.46
1229.84
1248.54
339.51
1440.65
1455.86
1466.59
1473.03
1475.01
1472.48
1465.61
1454.28
908.12
900.15
1048.47

49730.52

[ejejoNoNeoloNa]

4947 .37

4940.19

4936.30

4935.80

PoreWater

Force

-11.
92.
195.
336.
435.
525.
593.
647.
717.
800.
883.
956.
985.
992.
1004.
1007.
1012.
1007.
1003.
990.
977.
956.
949.
960.
971.
974.
977.
973.
968.
957.
951.
942.
924.
903.
876.
847.
812.
775.
733.
706.
696.
694.

07
37
10
14
61
02
61
10
21
15
54
84
32
76
46
a4
29
26
28
26
a4
22
94
96
36
83
31
20
a4
96
a1
88
09
12
59
a1
99
47
28
82
47
a4

PRPRPPPPPOOOOOO0OO0OO0O000000000000000000000000ORRE

.05
.05
.04
-99
-99
.99
-98
.98
.98
-98
.98
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.97
.98
.98
.98

.98
-99
-99
-99
-99
.00
.00
.01

.02
.02
.02



DATA: Analysis 6 - Final Reclamation

Material Properties (2 materials)
Material: 1 (Mohr-Coulomb Isotropic) - Sand and gravel, mixed grain size
Cohesion Phi UnitWeight Ru
0.00 45.0 110.00 Auto
Material: 2 (Mohr-Coulomb Isotropic) - Mixture of inorganic silts and clays
Cohesion Phi UnitWeight Ru
460.00 32.0 109.00 Auto

Water Properties

Unit weight of water: 62.400 Unit weight of water/medium above ground: 62.400

Material Profiles (2 profiles)

Profile: 1 (17 points) Material beneath: 2 - Mixture of inorganic silts and clays

0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953.46
118.08 4954 .14 119.80 4954 .85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 214.69 4954 .12
Profile: 2 (11 points) Material beneath: 1 - Sand and gravel, mixed grain size
0.00 4953.88 11.06 4954 .37 28.11 4954 .10 52.01 4953.41
62.85 4951.11
68.36 4950.42 87.23 4950.05 100.72 4950.09 158.47 4950.28
193.00 4936.00
215.00 4936.00

Slope Surface (18 points)

0.00 4956 .88 11.06 4957 .37 28.11 4957.10 52.01 4956.41
62.85 4954 .11
68.36 4953.42 87.23 4953.05 100.72 4953.09 106.98 4950.82
110.43 4953 .46
118.08 4954 .14 119.80 4954 85 123.30 4955 .41 128.76 4954 .42
131.54 4953.15
158.47 4953.28 210.08 4936.08 214.69 4936.12

Phreatic Surface (2 points)

0.00 4947.00 215.00 4947.00

Failure Surface (Critical, from previous analysis)

Initial circular surface for critical search defined by: XL,XR,R
Intersects: XL: 138.60 YL: 4953.18 XR: 214.20 YR: 4936.12
Centre: XC: 202.69 YC: 5061.09 Radius: R: 125.50

Variable Restraints

Parameter descriptor: XL XR R
Range of variation: 20.00 34.80 24.50
Trial positions within range: 30 30 15

RESULTS: Analysis 6 - Final Reclamation

Bishop Simplified Method of Analysis - Circular Failure Surface

Critical Failure Surface Search using Multiple Circle Generation Techniques
Factor of Safety for initial failure surface approximation: 3.830

There were: 6546 successful analyses from a total of 13501 trial surfaces
6955 analyses terminated due to unacceptable geometry

Critical (minimum) Factor of Safety: 3.66

Negative normal stresses exist on the base of one or more slices; examine slice data and consult the GALENA
Help utility



Results Summary - Lowest 99 Factor of Safety circles

Y-Left

Circle X-Left
1 141.70
Critical Surface

2 141.01
3 141.01
4 141.70
5 141.01
6 141.01
7 142 .39
8 140.32
9 141.01
10 141.70
11 140.32
12 141.01
13 140.32
14 140.32
15 140.32
16 139.63
17 139.63
18 140.32
19 140.32
20 139.63
21 139.63
22 140.32
23 139.63
24 138.94
25 140.32
26 139.63
27 139.63
28 140.32
29 138.94
30 139.63
31 138.94
32 138.94
33 139.63
34 138.94
35 139.63
36 139.63
37 138.26
38 138.94
39 138.94
40 139.63
41 141.70
42 138.26
43 141.01
44 142.39
45 138.94
46 139.63
47 141.70
48 138.26
49 141.01
50 143.08
51 142.39
52 139.63
53 138.94
54 138.94
55 141.70
56 138.26
57 141.01
58 138.94
59 138.26
60 138.94
61 140.32
62 140.32
63 138.26
64 137.57
65 138.26
66 138.94
67 138.94
68 138.26
69 137.57
70 139.63
71 138.94
72 139.63
73 137.57
74 138.94
75 138.26
76 138.26

4953.

20

213.

X-Right
213.

60

Y-Right
4936.

11

201.

X-Centre
202.

a1

Radius
113.25

113.25
113.25
113.25
113.25
115.00
113.25
113.25
115.00
115.00
113.25
116.75
113.25
115.00
115.00
113.25
113.25
115.00
116.75
113.25
115.00
116.75
115.00
113.25
118.50
115.00
116.75
113.25
113.25
116.75
115.00
113.25
116.75
115.00
118.50
113.25
113.25
116.75
115.00
118.50
113.25
113.25
118.50
113.25
116.75
120.25
115.00
115.00
115.00
113.25
115.00
115.00
118.50
116.75
116.75
115.00
116.75
113.25
113.25
118.50
116.75
120.25
116.75
113.25
115.00
118.50
120.25
116.75
113.25
118.50
115.00
120.25
115.00
120.25
118.50
116.75
118.50

w
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78 138.26 4953.18 210.00 4936.11
79 137.57 4953.18 212.40 4936.10
80 139.63 4953.19 213.60 4936.11
81 138.26 4953.18 212.40 4936.10
82 138.94 4953.19 213.60 4936.11
83 138.94 4953.19 211.20 4936.09
84 137.57 4953.18 211.20 4936.09
85 137.57 4953.18 213.60 4936.11
86 138.94 4953.19 210.00 4936.11
87 141.01 4953.20 210.00 4936.11
88 136.88 4953.18 213.60 4936.11
89 138.26 4953.18 213.60 4936.11
90 138.26 4953.18 211.20 4936.09
91 138.94 4953.19 212.40 4936.10
92 137.57 4953.18 212.40 4936.10
93 138.26 4953.18 210.00 4936.11
94 137.57 4953.18 211.20 4936.09
95 136.88 4953.18 212.40 4936.10
96 138.26 4953.18 212.40 4936.10
97 138.94 4953.19 213.60 4936.11
98 137.57 4953.18 213.60 4936.11
99 140.32 4953.19 210.00 4936.11
Critical Failure Surface (circle 1)
Intersects: XL: 141.70 YL: 4953.20
Centre: XC: 202.41 YC: 5048.81
Generated failure surface: (20 points)
141.70 4953.20 145.08 4951.13
155.63 4945 .67
159.27  4944.09 162.96  4942.65
174.30 4939.10
178.15 4938.18 182.03 4937.40
193.82 4935.88
197.77 4935.65 201.73 4935.56
213.60 4936.11

XR:

Slice Geometry and Properties - Critical Failure Surface (circle 1,

Slice
Normal Test
X-Left
Stress Factor
1 141.70
2 143.39
3 145.08
4 146.67
5 148.54
6 150.29
7 152.05
8 152.82
9 154.23
10 155.63
11 157.05
12 158.47
13 159.27
14 161.11
15 162.96
16 164.83
17 166.69
18 168.59
19 170.48
20 172.39
21 174.30
22 175.80
23 177.31
24 178.15
25 180.09
26 182.03
27 183.99
28 185.94
29 187.91
30 189.87
31 191.44
32 193.00
33 193.82
34 195.79
35 197.77
36 199.75
37 201.73
38 203.71
39 205.69
40 207.67
41 209.65
42 210.08

43 212.

24

X-S
Area
0.88 31.4
2.64 31.4
4.01 29.4
6.56 29.4
7.92 27.4
9.54 27.4
4.67 25.4
9.25 25.4
10.20 25.4
11.22 23.4
12.10 23.4
7.09 23.4
16.55 21.4
16.75 21.4
17.10 19.4
17.17 19.4
17.36 17.4
17.29 17.4
17.33 15.4
17.12 15.4
13.33 13.4
13.11 13.4
7.18 13.4
16.33 11.4
15.83 11.4
15.36 9.4
14.72 9.3
14.08 7.4
13.29 7.4
9.97 5.4
9.38 5.4
4.67 5.4
10.57 3.3
9.50 3.3
8.37 1.3
7.15 1.3
5.87 -0.7
4.51 -0.7
3.09 -2.7
1.60 -2.7
0.15 -4.7
0.38 -4.7
0.07 -4.7

Angle

.69
.69
.58
.87
.76
.76
e
.40
.40
.42
.42
.80
-84
-84
.87
.87
-89
-89
.91
.91
.51
.51
-84
.94
.94
.95
.95
.96
-96
.56
.56
.82
.98
.98
-98
.98
.98
-98

.98
.43
.16
.36

PNORRPRRPRRPPRPRPRPORRPRRPRPRPPPRPORRPRPRRPPRPRPPRPRPORRPRRPRRPRORRRERRR

Width

PNORRPRRPRRPPRPRPRPORRPRRPRPRPPPRPORRPRPRRPPRPRPPRPRPORRPRPRRPORRNRRER

-98
.98
.82
.14
.98
.98
-85
.55
.55
.55
.55
.87
-98
-98
.98
-98
-98
.98
-98
-98
.55
.55

.98
.98
-98
.98
.98
-98
.57
.57
.82
.98
.98
-98
.98
.98
-98

.98
.43
.17
.36

Length Matl

NRPRRRPRPRPRPPRPPRPRPRPRPRPPRPPRPREPRPRPEPRPRPRPRPREPPRPEPRPREPRPRPERPRPERLNNN

46
46
46

198.92 5048.81
199.10 5050.33
202.70 5057.62
200.52 5054 .00
202.10 5057.57
201.41 5055.94
198.52 5048.63
199.69 5052.03
200.39 5052 .46
201.36 5049.03
198.30 5048.32
201.09 5055.71
200.38 5054 .09
201.96 5057 .65
199.52 5052.14
199.35 5050.61
198.94 5050.43
198.11 5048.44
200.94 5055.80
202.51 5059.36
200.09 5053.84
201.18 5050.77
213.60 YR:
Radius: R:
148.54 4949.19
166.69  4941.33
185.94 4936.76
205.69 4935.60
43 slices)
Cohesion Phi
00 32.0 95.92
00 32.0 287.67
00 32.0 437.24
.00 45.0 715.80
.00 45.0 865.85
.00 45.0 1043.91
.00 45.0 511.79
.00 45.0 1013.68
.00 45.0 1117.68
.00 45.0 1230.24
.00 45.0 1327.10
.00 45.0 777.58
.00 45.0 1814.97
.00 45.0 1836.50
.00 45.0 1874.95
.00 45.0 1881.78
.00 45.0 1903.06
.00 45.0 1894.87
.00 45.0 1898.49
.00 45.0 1874.70
.00 45.0 1459.61
.00 45.0 1435.50
.00 45.0 785.54
.00 45.0 1787.26
.00 45.0 1732.11
.00 45.0 1679.91
.00 45.0 1608.74
.00 45.0 1537.91
.00 45.0 1450.87
.00 45.0 1088.01
.00 45.0 1023.30
.00 45.0 508.93
.00 45.0 1152.60
.00 45.0 1035.81
.00 45.0 912.54
.00 45.0 780.25
.00 45.0 640.45
.00 45.0 492.81
.00 45.0 337.59
.00 45.0 175.33
.00 45.0 16.23
.00 45.0 42.11
.00 32.0 7.29

0.
0.
0.

[elejolcjojoojojooojojooojojojololojojololooojojolojojoooololooNoNoNo)

113.25
115.00
122.00
118.50
122.00
120.25
113.25
116.75
116.75
113.25
113.25
120.25
118.50
122.00
116.75
115.00
115.00
113.25
120.25
123.75
118.50
115.00

4936.11
113.25

152.05

170.48

189.87

209.65

4947 .37

4940.15

4936.25

4935.79

PoreWater

Force

-18.

84.
187.
332.
431.
519.
588.
641.
711.
786.
851.
888.
908.
923.
940.
947.
956.
955.
955.
946.
939.
925.
922.
937.
949.
962.
967.
971.
968.
965.
957.
951.
942.
925.
905.
880.
852.
818.
782.
741.
715.
700.
695.

19
54
10
22
22
90
08
26
65
19
28
90
58
43
93
91
64
55
48
22
11
45
98
30
88
08
02
25
44
70
31
14
70
16
58
15
19
75
33
01
20
48
68

PRPPPPPPOOOOOOO0OO0O0000000000000000000000000RRE

.06
.06
.05
-99
-99
.99
-98
.98
.98
.97
.97
.97
.97
.97
.97
.97
.97
.97
-96
-96
.97
.97
.97
.97
.97
.97
.97
.97
.97

.98
.98
-99
-99
-99
-99
.00
.00
.01
.01
.03
.03
.02



X-S Area: 421.26 Path Length: 75.27 X-S Weight: 46094 .48
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